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CORDLESS ELECTRONIC STYLDS AN D ELEn?»TRnNIC TNK^VTELI. 

Technical Field of rh^ Tn^7P>nh-ipn 
The invention relates in general to an electronic 
5 stylus or digitizer pen that is used generate digital 
position information. More specifically, the invention 
relates to a cordless electronic stylus that is used to 
"write" or "draw" on an electronic display device 
including, for example, a liquid crystal screen or a 
10 cathode ray tube (CRT) . 

Background 

Several different technologies have emerged to 
generate digital position data indicative of the 
movement of a stylus across an electronic display 
15 device or digitizer tablet. The digital position data 
is used to generate corresponding electronic graphical 
representations of the stylus movement on the display 
device* Pixels of a display screen, for example, are 
darkened to mark the path of the stylus as it moves 
across the display device giving an appearance similar 
to the application of ink onto a piece of paper. The 
above- mentioned "electronic ink" technologies are 
commonly used in conjunction with preprogrammed 
graphics that are displayed on the display device 
25 including, for example, f ill-in-the-blank templates for 
form generation. While some electronic ink technologies 
are closed looped systems requiring the stylus to be 
tethered, the most convenient and conventional pen-like 
systems sense the localized pressure of the stylus on 
30 the display device or sense signals that are emitted by 
the stylus. 

An example of an untethered or cordless stylus 
device of the type that emits a signal is illustrated 
• in U.S. Patent 4,672,154, the contents of which are 
35 herein incorporated by reference. The advantages of an 
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iintethered stylus are obvious, namely/ the operator is 
given full freedom of movement. Signal emitting stylus 
devices, however, require the use of an on-board power 
source. Conventional stylus devices have utilized one 

5 or more storage batteries as an on-board power source, 
but batteries having sufficient storage capacity to 
permit operation of the stylus for extended periods 
require the size and weight of the stylus to be much 
larger than a conventional pen. 

10 It is therefore an object of the present invention 

to provide a cordless electronic stylus of the signal 
emitting type that does not require the use of 
conventional storage batteries as a power source. The 
stylus of the invention is therefore lighter and more 

15 compact than conventional cordless electronic stylus 
devices . 

Summary of th^ Tnvention 
The present invention provides a cordless 
electronic stylus that utilizes one or more capacitors 
in place of conventional batteries to provide an on- 
board power supply. The charge storage capacity of the 
capacitors is chosen to permit the overall dimensions 
of the stylus to be smaller and more pen-like than 
conventional electronic stylus devices that use 
batteries. An electronic "ink- well" is provided to 
permit the rapid recharge of the capacitors. 

The cordless electronic stylus includes a 
transmitter/oscillator circuit, a constant current 
source, a transmitter activation switch coupled between 
the transmitter/oscillator circuit and the constant 
current source, a power storage network, including at 
least one capacitor and one resistor, coupled to the 
constant current source, and contact electrodes coupled 
to the power storage network. 
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In a preferred embodiment, the constant current 
source supplies an operation voltage of 1.5 volts at 
one milliampere to the transmitter/oscillator circuit 
when the transmitter activation switch is activated, 
5 and capacitor has sufficient storage capacity to power 
the operation of the constant current source for 
approximately thirty seconds. In order to provide the 
desired voltage level and operating time, a resistor 
has having a value of 2 OK ohms and one or more 

10 capacitors having a capacitance of 750 microfarads and 
a charging voltage of 20 volts are employed in the 
power storage network. 

The cordless electronic stylus is quickly and 
easily recharged by dipping the stylus into an 

15 electronic ink- well. The electronic ink-well 

preferably includes a recharge well and a storage slot, 
each of which includes contact electrodes configured to 
make contact with the contact electrodes of the 
cordless electronic stylus. The contact electrodes of 

20 the electronic ink-well are 

coupled to a D.C. power source. The ink-well can 
employed either as a stand-alone unit or integrated 
into the structure of a device, such as a digitizer 
tablet, that includes a working surface that is 

25 response to signals generated by the stylus. 

The stylus and electronic ink-well are 
particularly well suited for use in a pocket electronic 
organizer of the type, for exan^le, that includes a 
main unit having an integral scanning unit, a touch 

30 sensitive display unit, a memory unit, a control unit 
for controlling the processing and storage of text and 
image data entered into the main unit through the 
integral scanning unit and the touch sensitive display 
unit, and a battery unit releasably coupled to the main 

35 unit, wherein the electronic stylus is used for 
entering data into the organizer via the touch 



Wd 93/20536 PCr/US93/02778 



4 

sensitive display unit. The ink- well is preferably 
incorporated within the main xinit of the organizer. 

Brief Description of th^ Drawinac, 
5 With the above as background, reference should now 

be made to the following detailed description and the 
accoinpanying drawings, in which: 

Pig. 1 is a schematic diagram of a stylus in 
accordance with the present invention; 
10 Fig. 2 is an electrical schematic diagram of the 

stylus illustrated in Fig. 1; 

Fig. 3 is a partial sectional view of an 
electronic ink-well in accordance with the present 
invention; 

15 Fig. 4 is a perspective view of a digitizer tablet 

incorporating an electronic ink-well in accordance with 
the present invention; 

Fig. 5 is a top perspective view of an electronic 
organizer incorporating a stylus and electronic ink- 
20 well in accordance with the present invention; 

Fig. 6 is a perspective view of the bottom of the 
electronic organizer shown in Fig. 5; 

Fig. 7 is a schematic representation of the layout 
of a scanning unit in the electronic organizer 
25 illustrated in Fig. 5; 

Fig. 8 is a schematic block diagram of the 
electrical operating system of the electronic organizer 
illustrated in Fig. 5; 

Fig. 9 illustrates the display of information on a 
30 display xmit of the electronic organizer illustrated in 
Fig. 5 on power up; 

Fig, 10 illustrates the display of schedule 
information on the display unit of the electronic 
organizer illustrated in Fig. 5; 
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Fig, 11 illustrates how data can be correlated 
using a relational database in the organizer 
illustrated in Fig. 5; 

Fig. 12 illustrates the display of a virtual 
5 alphanumeric keyboard on the display unit of the 
organizer illustrated in Fig. 5; 

Fig. 13 illustrates the entry of hand-printed text 
information using the pen input unit of the organizer 
illustrated in Fig. 5; 
10 Fig. 14 illustrates a database record file that is 

displayed on the display unit of the organizer 
illustrated in Fig. 5; 

Fig. 15 illustrates the blocking of identified 
text fields; 

15 Fig. 16 is a flow diagram illustrating the 

operation of the scanner unit and digital signal 
processor illustrated to scan an image; and 

Fig. 17 is a flow diagram illustrating the entry 
of data in a Text input window 1. 

20 

Modes of Carrying Out th e InvRnninn 
A schematic diagram of an cordless electronic 
stylus according to the present invention is shown in 
Fig. 1. The stylus includes a main body 10 that 

25 encloses a transmitter/oscillator circuit 12, a 
constant current source 14, and an RC power storage 
network consisting of one or more capacitors 16 and a 
resistor 18. A transmitter activation switch 20 is 
provided at the tip of the stylus and is used to 

30 connect the constant current source 14 to the 
transmitter/oscillator circuit 12 when the tip of the 
stylus is pressed against a working surface. The 
capacitors 16 are connected to conductive contacts 22, 
24, for example metallic rings that are preferably 

35 located near the tip of the stylus and separated by an 
electrical insulating material, wherein a D.C. 
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electrical charge applied to the conductive contacts 
22, 24 will cause a charge to build up in the 
capacitors 16 . 

The switch 20 is preferably a spring loaded 

5 normally-open switch that closes when the user presses * 
the tip of the stylus against the working surface of 
any type of device ( including a digitizer tablet, a 
CRT screen or a liquid crystal display) that utilizes a 
signal produced by the transmitter /oscillator circuit 

10 12 to generate digital position data indicative of the 
locate the stylus on the working surface. As shown in 
greater detail in Fig. 2, power is supplied from the 
constant current source 14 to the transmitter circuit 
12 when switch 20 is closed, thereby activating the 

15 transmitter circuit 12. 

The transmitter/oscillator circuit 12, in a 
preferred embodiment, requires a constant 1.5 volts at 
one milliampere. , The constant current source 14 is 
preferably utilized to permit the values of the 

20 capacitors 16 to be chosen so that the overall size of 
the stylus can remain relatively small while still 
providing sufficient energy reserve for a preferred 
thirty seconds of operation. For example, the general 
formula for a resistive/ capacitive time constant is Tc 

25 = R * C. The value of the resistor 18 must therefore 
be small enough to be able to pass one milliaitqpere of 
current, but large enough to allow for the capacitors 
16 to be of reasonable physical size to be incorporated 
into the main body 10. If the capacitors 16 were to 

30 store energy at the operational voltage of the 
transmitter/oscillator 12^ a 150 Ohm resistor and an 
capacitance of 0.2 Farads at 1.5 volts would be 
required. These values, however, are unrealistic for 5 
use in the stylus when considering the physical size of 

35 commercially available capacitors. 
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A solution to this problem was found by holding 
the voltage and current supplied to the 
transmitter/oscillator 12 constant and increasing the 
RC network charge voltage, thereby allowing a larger 
5 resistor and smaller capacitors to be utilized. For 
example, solving the following equation for E (charging 
voltage) to give thirty seconds of operation time using 
reasonable R and C values: 

10 Vt = E (e't/RC) 

Where Vt = capacitor voltage ( > = 1.5 Volts) at t/RC 
(multiples of the time constant), t = time in seconds 
(30) and e = the natural log constant 2.71828, the 
15 following values were obtained: 

E= 20V, R = 20K Ohms and C = 750 microfarads (t/RC = 2) 

Commercially available resistors and capacitors having 
20 the above values can be readily incorporated into the 
main body 10 of the stylus. Although the available 
power from the capacitors 16 is limited to about thirty 
seconds of normal operation, it has been determined 
that the thirty second period is sufficient for most 
25 operations if the capacitors can be easily and quickly 
recharged. 

The task of recharging of the capacitors is 
accomplished by the provision of an electronic "ink- 
well" 30 (recharging station). As illustrated in Fig. 

30 3, the ink-well 3 0 consists of a charging well or port 
32 that matches the physical shape of the tip of the 
stylus where the conductive contacts 22, 24 are 
located- The well 32 includes conductive rings 34, 36 
that make contact with the conductive contacts 22, 24 

35 of the stylus when the tip of the stylus is inserted 
into the well 32. The conductive rings 34, 36 are 
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coupled to a D.C. power source 38, for example a 
storage batteiry or a D.C. power supply, that quickly 
recharges the capacitors 16 once the conductive 
contacts 22, 24 make contact with the conductive rings 
5 34, 36. The user can therefore -dip* the stylus into 
the well 32 to Quickly recharge the capacitors 16 
during the writing process . 

In addition to the well 32, the ink-well 30 
preferable includes a storage slot 40 which is used to 

10 store the stylus for extended periods of time. The 
storage slot 40 also includes conductive rings 42, 44 
that are coupled to the D.C. power source 38 in order 
to maintain the stylus in a fully charged condition. 
In the illustrated embodiment, the slot 40 is angled in 

15 a manner similar to conventional pen holders so that a 
portion of the stylus extends from the slot 40. It 
will be understood, however, that the slot 40 can be 
produced in a variety of different configurations 
including a horizontal slot into which the entire 

20 stylus can be inserted. 

The ink-well can either be a stand-alone unit as 
illustrated in Fig. 3 or it can be integrated with the 
structure of a variety of other devices. Fig. 4, for 
example, illustrates a digitizer tablet, of a type 

25 described in U.S. Patent 4,672,154, that converts the 
signals generated by the stylus into digitized 
positional data. The digitizer tablet includes a 
writing surface including a grid of electrical 
conductors that are coupled to data processing 

30 circuitry 52 located within a housing 54. The ink-well 
56, including a well 58 and a storage slot 60, is 
integrated with the structure of housing 54. 

The above-described stylus and electronic ink-well 
is particularly well suited for use with electronic 

35 pocket organizers which use a stylus instead of a 
keyboard for data input. The organizer illustrated in 
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Fig. 5, for example, includes a main unit 110, a 
battery power unit 112 releasably coupled to the main 
unit 110, a high resolution touch sensitive electronic 
display panel 114 located on a top surface of the main 
5 unit 110, a stylus 116 (of the type generally 
illustrated in Figs. 1 and 2), memory card expansion 
slots 118 located in the main unit 110, scanner control 
start and stop buttons 120-121, and a main xinit power 
ON/OFF switch 122. An electronic ink-well 124, 
10 including a well 125 and storage slot 127, is also 
incorporated in the main iinit 110. 

The operator interacts with the main unit 110 
through the use of the stylus 116 and the touch 
sensitive electronic display panel 114. which generates 
stylus position data in response to signals generated 
by the stylus 116. Various overlay screens or 
"windows" are displayed on the display panel 114 and 
the operator touches the stylus 116 to the display 
panel 114 at specified locations to perform various 
20 functions such as data entry —including hand-printed 
text entry and virtual alphanumeric keyboard 
operations — and organizer navigational operations — 
i.e. moving from one organizer fxinction to another — as 
will be described in greater detail below. 

As shown in Fig. 6, the organizer also includes an 
imaging window 126 for a linear electronic scanner unit 
incorporated within the main unit 110, a speaker unit 
130 which is used to generate acoustic telephone dial 
tones, and external power connectors 132. Front 
transport wheels or rollers 134 are preferably located 
adjacent to the imaging window 126 of the linear 
electronic scanner unit and rear transport wheels 136 
are provided at the opposite end of the organizer. The 
front and rear transport wheels 134, 136 permit the 
organizer to be rolled over the surface of materials to 
be scanned including, for example, materials having 



25 



30 



35 



wo 93/20536 



PCT/US93/02778 



10 

machine generated text — i.e. printed materials such as 
telephone directory listings — and images — i.e. 
photographs or graphics — for direct entry into the 
memory of the organizer. 

5 The front transport wheels 134 are also coupled to 

an encoder (not shown) that generates encoding signals 
corresponding to the movement of the organizer over the 
surface to be scanned. The encoding signals are also 
used by a central processing unit (CPU) , located on a 

10 motherboard 148 within the main unit 110 of the 
organizer, to monitor the speed of the scanning 
operation. The central processing unit preferably 
generates a warning signal if the scanning speed is 
exceeding a predetermined limit. The warning signal 

15 can be either an audio warning signal generated by 
activating the speaker unit 130 and/or a visual warning 
signal displayed either on the display panel 114 or on 
a separate LED indicator provided on the main unit 110. 
In either case, the warning signal is preferably of a 

20 type that provides feedback to the operator to warn the 
operator when the scanning speed limit is being 
approached, for example by increasing the frequency of 
the audio warning signal, changing the color of the 
visual warning signal, or by flashing the visual 

25 warning signal at varying frequencies. The visual or 
audio feedback permits the operator to reduce the 
scanning speed before the predetermined speed limit is 
exceeded. 

The layout of the linear electronic scanning unit 
30 within the main body 110 of the organizer is 
illustrated in Fig. 7, The linear electronic scanning 
unit includes a light source 140, a mirror 142, a lens 
array 144, and a linear electronic image sensor 146. 
In operation^ the image being scanned is reflected by 
35 the mirror 142 to the lens array 144, which in turn 
focuses the image on the linear electronic image sensor 
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146. The linear electronic image sensor 146, with its 
associated control circuitry, converts the image to 
digital image data in a conventional manner. The 
digital image data is then supplied to a digital signal 
5 processing unit (DSP) located on the motherboard 148 in 
the form of a bit map. 

Fig. 7 also illustrates the location of the card 
expansion slots 118 with respect to the motherboard 
148. The card expansion slots 118 accept memory cards 

10 that can either be used to expand the system memory of 
the organizer or to hold special software application 
programs or database packages. The card expansion 
slots 118 are preferably configured to hold memory 
cards that conform to the standards established by the 

15 Personal Computer Memory Card International Association 
(PCMCIA) , including cards conforming to the Execute- In- 
Place (XIP) standard, although memory cards utilizing 
other configurations could be utilized. Memory cards 
that could be employed in the invention are currently 

20 available from the Maxell Corporation of Fair Lawn, New 
Jersey and have memory capacities on the order of one 
megabyte. 

A basic electrical schematic block diagram of the 
organizers operating system is illustrated in Fig. 8. 

25 The central processing unit (CPU) 160 (for example a 
F8680 processor available from Chips & Technology 
'Corporation) and the digital signal processing unit 
(DSP) 162 (for example a TS350C51 processor available 
from Texas Instruments Corporation) mentioned above are 

30 coupled to a bus 164. System memory is provided by a 
one megabyte capacity random access memory (RAM) unit 
166 and a two megabyte capacity read only memory (ROM) 
unit 168. As was mentioned above, additional memory can 
be provided by inserting memory cards in the card 

35 expansion slots 118 which are also coupled to the bus 
164. The CPU 160 controls the overall operation of the 



wo 93/20536 



PCr/US93/02778 



12 

organizer, while the DSP 162 works in conjunction with 
the CPU 160 to support processing operations related to 
scanned data. 

The organizer supports two modes of scanning 

5 operations, namely, a Text Mode of operation (default 
mode) which is used to scan machine generated text 
images and a Photo Mode of operation (user selected) 
which is used to scan high resolution images such as 
photographs or graphics. Images processed in the Text 

10 Mode of operation are converted to one bit /pixel by 
thresholding and the image pixels are packed eight bits 
per byte. The images are preferably compressed by a 
CCITT GUI/ IV (Committee Communications Internationale 
de Telephone et Telegraph Group III and IV) lossless 

15 method. Text Mode images may be displayed directly on 
the display unit 114, or an optical character 
recognition algorithm (OCR) can be applied to the image 
to convert the text image data to computer coded text 
data, e.g. ASCII. Images in the Photo Mode of 

20 operation are processed by an error diffusion method 
wherein the images are converted to one bit /pixel by 
distributing the gray level error into the surrounding 
pixels. The pixels are packed eight bits per byte and 
the images are compressed using a lossey or lossless 

25 method, for example, JPEG (Joint Professional 
Engineering Group) algorithm. The Photo Mode of 
operation optimizes the quality of scanned photographic 
images as for display on the display unit 114. 

Conventional OCR algorithms can be employed by the 

30 DSP 162 to identify text data in the Text Mode of 
operation. Two representative algorithms for machine- 
print recognition include: WORDSCa^ (Tm) sold iyy 
Calera Recognitions Systems of Santa Clara, California; 
and OMINPAGE (Tm) sold by Caere Corporation of Los 

35 Gatos, California. A separate hand-print algorithm is 
used by the DSP 162 to identify characters that are 
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written on the display unit 114 by the stylus 116 in a 
write mode of operation that will be discussed in 
greater detail below. One representative hand-print 
character recognition algorithm that can be employed is 
incorporated in the HANDWRITER (Tm) product sold by 
Communications Intelligence Corporation of Menlo Park, 
California. 

The DSP 162 is preferably powered down when not in 
use in order to conserve power. The DSP 162, however, 
does not contain power down data storage capability. 
All internal data required by the DSP 162, including 
OCR algorithms and image processing programs, must 
therefore be downloaded to the DSP 162 each time it is 
powered up to perform a processing fimctiori. The DSP 
15 162 is configured such that the internal registers of 
the DSP 162 are accessed by the CPU 160 as input/output 
devices over the bus 164. 

A real time clock 174 is also included in the 
operating system to provide a time base to support time 
20 of day, date, calendar and alarm functions of the 
organizer. The operation of the real time clock 174 is 
controlled by a crystal oscillator to insure accuracy 
and stability. The real time clock 174 remains 
operational when the rest of the operating system is 
25 turned off by the user. 

Power is supplied to the operating system via the 
power management circuit 150, which is coupled to the 
battery power unit 112 and to an emergency rechargeable 
back-up battery 172, when the main unit power ON/Off 
30 switch 122 is activated. The power management circuit 
150 includes a monitoring circuit that monitors the 
power level of the battery power unit 112 and switches 
to the emergency rechargeable back-up battery 172 if 
the monitored level falls below a predetermined value. 
A recharging circuit is also provided within the power 
management circuit 150 to recharge the back-up battery 
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172 either from the battery power unit 112 (once a new 
or recdiarged battery power unit 112 is installed) or 
from an external AC or DC source that is coupled to the 
power management circuit 150 via the external power 
5 connectors 132* The function performed by the power 
management circuit 150 is particularly important to 
prevent the loss of data stored in the RAM unit 166 
which must be continually supplied with power. In 
addition, the power management circuit 150 supplies 
10 power at the appropriate voltage level to the ink-well 
124. 

Data entry and retrieval is primarily accomplished 
through the high resolution touch sensitive electronic 
display panel 114 in conjunction with the stylus 116. 

15 A communications module 176, however^ is also coupled 
to the bus 164 to permit text and image data to be 
downloaded directly to the . operating system from 
external sources. The communication module 176, for 
example, includes a standard serial and/or parallel 

20 computer interface circuit (for example a standard 
RS232 interface) which permits the organizer to be 
directly connected to a computer. A facsimile 

interface circuit and a modem are also preferably 
included within the communication module 176 to permit 

25 the organizer to receive and transmit data via 
telecommunication lines. To conserve space within the 
main "unit 110, however, the facsimile interface and 
modem can be provided as separate accessory modules 
that are attached to the main unit 110 when needed. 

30 An infrared communications link is also included 

in the communications module 176 to permit commands and 
data to be entered directly into and retrieved from the 
operating system of the organizer without hard-wired 
connections. The infrared communication link is 

35 particularly useful in providing communications between 
two organizers without having to provide a physical 
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connection the two organizers. Thus, an individual can 
easily and quickly download schedule information or 
other data directly into a co-workers organizer. 

The touch sensitive electronic display panel 114, 
in coiribination with the linear electronic scanner unit 
126, provides an easy to learn and use interface that 
permits the operator to enter and retrieve data from 
the organizer with a minimal amount of effort. For 
example. Fig. 9 illustrates one type of information 
display that can be presented on the display panel 114 
upon power-up of the organizer in a preferred mode of 
operation. The illustrated information identifies the 
owner of the organizer by name, address, company name 
(with company logo displayed) and photograph. 

The information displayed in Fig. 9 is entered 
through the use of the linear scanner unit without 
requiring the operator to key-in the text data. For 
example, all of the information is obtained simply by 
scanning a business card containing a photograph in the 
20 Photo Mode of operation. In such a case, the 
information is retained as a bit-map image file in the 
RAM unit 166 for later retrieval and display on the 
display unit 114, i.e., the resulting image displayed 
on the display unit would be an electronic reproduction 
of the original business card. Alternatively, the 
illustrated information can be obtained by scanning 
different source materials, storing the information in 
different files, and then linking the files together 
through the use of a relational database to retrieve 
and display the information on the display unit 114. 
For example, if the business card did not contain a 
photograph, the owner's name, address and company name 
could be obtained from the business card by scanning 
the business card with the scanner unit 126 in the Text 
35 Mode of operation. An OCR algorithm is then applied to 
the scanned image data by the DSP 162 to identify the 



25 



30 
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text information contained therein. The identified 
text information is then stored in a primary database 
file, for exainple, a text based business card file. A 
photograph is then scanned in the Photo Mode of 
5 operation by the scanner \init 126 and the scanned 
photographic image data is stored in a bit-map image 
file in memory. The text data is then retrieved from 
the business card file and combined with the 
photographic image data from the bit-map image file 

10 upon power-up of the organizer to generate the 
illustrated display. 

In addition to the owner information, various 
function blocks are displayed on the touch panel 
display 114. The function blocks include main 

15 functions such as Information, Schedule and Memo, 
support functions such as Change, Find and Connect, and 
accessory ftanctions such as Help, Tools and Options. 
Each of the functions are initiated by touching the 
function block with the stylus 116. For example, a 

20 daily schedule shown in Fig, 10 is displayed by 
touching the Schedule function block. The schedule 
display screen preferably takes on the "look and feel" 
of a card file. The operator can easily switch days by 
touching the "card" for the day to be selected. 

25 Information related to selected data fields 

displayed on the schedule display screen can be 
retrieved through the use of the relational database 
simply be touching the in data field with the stylus 
116. The relational, database is functionally 

30 illustrated in block diagram form in Fig. 11. All of 
the various files including a memo file, a bitmap image 
file, a calendar event file, a business card file and a 
telephone nuitiber directory file share one or more 
.common relational information linking fields. The 

35 preferred relational information linking fields include 
name, address, telephone number, subject and date. The 
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operator is proinpted at the initiation of a scan 
operation to identify and attach a file tag, containing 
one or more of the linking fields, to the image being 
scanned. The file tag allows each scanned image file 
5 to be easily identified and cross-referenced in any of 
the organizer's modes of operation. 

The entry of the file tag information, as well as 
any annotations that the operator may wish to enter on 
the scanned image, can be entered by one of two 

10 different methods. The first method involves the use 
of a virtual alphanumeric keyboard that is overlayed on 
the display unit 114 as shown in Fig. 12. The stylus 
116 is then used to select the "keys" of the virtual 
alphanimieric keyboard to enter the required 

15 information. This method, however, requires a "hunt 
and peck" type approach for those individuals that are 
unfamiliar with a standard keyboard layout. 

Fig. 13 illustrates a preferred method of entering 
data in a write mode of operation in which the operator 

20 can use the stylus 116 to print the information on the 
display unit 114. In the illustrated example, a 
diagram of a heart has been scanned from a textbook and 
displayed on the display unit 114. By activating the 
pen function block, a text input window is overlayed 

25 over the image of the heart. The operator then prints 
information in the blocks of the text input window 
using the pen input unit 116. The DSP 162 applies a 
hand-print text OCR algorithm to identify the text 
characters that were printed in the blocks. 

30 Text information can also be transferred from 

scanned images directly into a text data file without 
requiring the operator to key- in the text data. Fig. 
14, for example, illustrates a text information file 
that is displayed on the display unit 114 which 

35 contains a patient's personal information as well as 
information on the patient's medical insurance. The 
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medical insurance infoimation for the text information 
file is obtained directly from the patient's scanned 
medical card, the image of which is illustrated in Fig. 
15. The CPU 160 performs a text identification routine 

5 to a bit map of the scanned medical card to identify 
areas of the bit map that contain text information. A 
box is drawn around each of the areas that are 
determined to contain text information. The DSP 162 
then performs an OCR text recognition algorithm to the 

10 data contained within the areas specified by the boxes 
to identify the text data contained within the boxes. 
The operator can then transfer the identified text data 
within selected boxes into the text information file by 
touching a selected box to fill in a template field 

15 that is overlayed on the display* The template field 
continues to prompt the user to select a box for each 
of the fields in the text information file. 

The above-described scanning operations are 
further illustrated in flow diagram form in Figs. 16 

20 and 17. Fig. 16 illustrates the operation of the 
scanner unit 126 and DSP 162 to scan an image. At step 
SI, the operator selects which type of scanning mode 
(either the Text Mode or the Photo mode) is to be 
employed. After selection of the scanning mode, 

25 instructions are displayed on the display unit 114 at 
step S2 to tell the operator how to perform the 
scanning operation. The CPU 160 then enters a wait 
state to wait form the activation of the start scan 
button by the operation at step S3. Once the start 

30 scan button is activated, the CPU 160 turns the display 
xinit 114 off to conserve power at step S4 and then 
applies power to the linear scanning unit at step S5. 
The CPU 160 then activates the DSP 162 at step S6 and 
loads the DSP 62 with the appropriate OCR program based 

35 on the type of scanning mode selected by the user. 
Digitized image data is downloaded from the image 
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sensor to the DSP 162 at step S7 and the DSP 162 
processes the image data and stores the result in the 
RAM unit 166 at step S8. The CPU 60 turns off the DSP 
162 and the linear scanning unit once all the image 
5 data is processed at step S9 scan lines have been 
entered - 

Fig. 17 illustrates the entry of data in the write 
mode of operation in the text input window using the 
pen input unit 116. At step SI, the DSP 162 is powered 

10 up and then loaded with the hand-print CX:R software 
from the ROM unit. At step S2-S3, the DSP 62 is placed 
in a standby mode and the text entry window is 
displayed on the display unit 114. At step S4, the 
operator uses the pen input unit 116 to write a 

,15 character in a block of the text entiy window. At step 
S5, the DSP 62 is removed from the standby mode and a 
bit-map representation of the hand-print character is 
passed to the DSP 162 for processing. The DSP 162 
applies the free-hand OCR algorithm to the bit-map 

20 representation to determine the text character 
represented by the bit-map representation. The 
identified text character is displayed above the block 
of the text entry window at step S6 for verification by 
the operator at step S7. The character is stored in 

25 memory if it has been correctly identified at step S8. 
If the character has not been correctly identified an 
error message is displayed at step S9 and the operator 
is required to re-enter the character. 

The invention has been described with reference to 

30 certain preferred embodiments thereof • It will be 
understood, however, that modifications and variations 
are possible within the scope of the claims. For 
example, an indicator can be added to the stylus to 
indicate when a recharge is required. A light emitting 

35 diode and associated circuitry can be added to the RC 
network such that the diode is activated when the 



BNSDOCID; <WO 9320536A1.L> 



wo 93/20536 PCT/US93/02778 



20 

voltage applied to the RC network drops below a 
predetermined value. A mechanical indicator can also 
be used in place of the light emitting diode. For 
example, a spring loaded colored panel could be made to 

5 appear in a window incorporated in the body of the 
stylus. An electromagnet, controlled by the voltage 
level of the RC network, would be used to pull and 
latch the spring loaded panel when the stylus was fully 
charged. Once the voltage in the RC network dropped ^ 

10 the electromagnet would release the latch and the 
spring tension would cause the colored panel to appear 
in the window. The shape and size of the stylus, well 
and storage slot, the storage capacity of the 
capacitors, and the specifics of the described 

15 circuitry can also be modified from those specifically 
shown. The conductive contacts 22, 24 can also be 
located at any position on the body of the stylus as 
long as they make contact with corresponding contacts 
of the electronic ink-well. Finally, the invention is 

20 applicable to any type of cordless electronic stylus 
technology including RF and acoustic signal emitting 
pens . 

Tndustrial TTtilitiv 
25 The invention is useful in data entry systems that 

generate digital positional data representative of the 
movement of a stylus across a working surface. 
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WHAT IS CLAIMED J<^r 

1. A cordless electronic stylus characterized by; 
a transmitter/oscillator circuit; a constant current 
source; a transmitter activation switch coupled between 
the transmitter/oscillator circuit and the constant 
current source; a power storage network, including at 
least one capacitor and one resistor, coupled to the 
constant current source; and contact electrodes coupled 
to the power storage network. 

2. A cordless electronic stylus as claimed in 
claim 1, wherein the power storage network has a 
storage capacity sufficient to power the operation of 
the constant current source for at least thirty 
seconds. 

3 - A cordless electronic stylus as claimed in 
claim 1, wherein the constant current source supplies 
an operation voltage of 1.5 volts at one milliampere to 
the transmitter/oscillator circuit when the transmitter 
activation switch is activated. 

4. A cordless electronic stylus as claimed in 
claim 1, wherein the resistor has a value of 2 OK ohms 
and the capacitor has a capacitance of 750 microfarads 
and a charging voltage of 20 volts. 

5. A cordless electronic stylus as claimed in 
claim 1, further comprising an electronic ink-well for 
recharging the capacitor contained in the power storage 
network • 

6. A cordless electronic stylus as claimed in 
claim 5, wherein the electronic ink-well includes a 
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recharge well and a storage slot, and wherein the 
recharge well and the storage slot each include contact 
electrodes configured to make contact with the contact 
electrodes of the cordless electronic stylus when the 
cordless electronic stylus is inserted into either the 
recharge v^ell or the storage slot- 

7. A cordless electronic stylus as claimed in 
claim 6, wherein the electronic ink-well includes a 
D^C. power source coupled to the contact electrodes of 
the recharge well and the storage slot. 

8. A digitizer system characterized by: a working 
surface including a grid of conductors for receiving 
electrical signals; data processing circuitry, coupled 
to the grid of conductors of the working surface, for 
generating digital position signals in response to the 
electrical signals received by the grid of conductors; 
and a cordless electronic stylus; wherein the cordless 
electronic stylus includes a transmitter/oscillator 
circuit; a constant current source; a transmitter 
activation switch coupled between the 
transmitter/oscillator circuit and the constant current 
source; a power storage network, including at least one 
capacitor and one resistor, coupled to the constant 
current source; and contact electrodes coupled to the 
power storage network. 

9. A digitizer system as claimed in claim 8, 
wherein the power storage network has a storage 
capacity sufficient to power the operation of the 
constant current source for at least thirty seconds. 

10. A digitizer system as claimed in claim 8, 
wherein the constant current source supplies an 
operational voltage of 1.5 volts at one milliampere to 
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the transmitter/oscillator circuit when the transmitter 
activation switch is activated. 

11. A digitizer system as claimed in claim 8, 
wherein the resistor has a value of 2 OK ohms and the 
capacitor has a capacitance of 750 microfarads and a 
charging voltage of 20 volts. 

12. A digitizer system as claimed in claim 8, 
further comprising an electronic ink-well for 
recharging the capacitor contained in the power storage 
network . 

13. A digitizer system as claimed in claim 12, 
wherein the electronic ink-well includes a recharge 
well and a storage slot, and wherein the recharge well 
and the storage slot each include contact electrodes 
configured to make contact with the contact electrodes 
of the cordless electronic stylus when the cordless 
electronic stylus is inserted into either the recharge 
well or the storage slot. 

14. A cordless electronic stylus as claimed in 
claim 13, wherein the electronic ink-well includes a 
D-C. power source coupled to the contact electrodes of 
the recharge well and the storage slot. 

15. An electronic organizer characterized by: a 
main unit including an integral scanning unit, a touch 
sensitive display unit, a memory unit, and control 
means for controlling the processing and storage of 
text and image data entered into the main unit through 
the integral scanning unit and the touch sensitive 
display unit; a battery unit releasably coupled to the 
main unit; and an electronic stylus for data via the 
touch sensitive display unit; wherein the electronic 
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stylus includes a transmitter/oscillator circuit; a 
constant current source; a transmitter activation 
switch coupled between the transmitter/oscillator 
circuit and the constant * current source; a power 
storage network, including at least one capacitor and 
one resistor, coupled to the constant current source; 
and contact electrodes coupled to the power storage 
network , 

16. An electronic organizer as claimed in claim 
15, wherein the power storage network has a storage 
capacity sufficient to power the operation of the 
constant current source for at least thirty seconds- 

17 . An electronic organizer as claimed in claim 
15, wherein the constant current source supplies an 
operational voltage of 1-5 volts at one milliampere to 
the transmitter/oscillator circuit when the transmitter 
activation switch is activated. 

18- An electronic organizer as claimed in claim 
15, wherein the resistor has a value of 2 OK ohms and 
the capacitor has a capacitance of 750 microfarads and 
a charging voltage of 20 volts • 

19* An electronic organizer as claimed in claim 
15, wherein the main unit is further characterized by 
an electronic ink-well for recharging the capacitor 
contained in the power storage network. 

20. An electronic organizer as claimed in claim 
19, wherein the electronic ink-well includes a recharge 
well and a storage slot, and wherein the recharge well 
and the storage slot each include contact electrodes 
configured to make contact with the contact electrodes 
of the cordless electronic stylus when the cordless 
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electronic stylus is inserted into either the recharge 
well or the storage slot^ 

21. An electronic organizer, as claimed in claim 
15, wherein machine generated text data is scanned by 
the scanning unit to produce scanned text data that is 
supplied to the control means, and wherein the control 
means applies an optical character recognition routine 
to the scanned text data produced by the scanning unit 
to convert the scanned text data to computer coded text 
data. 

22, An electronic organizer as claimed in claim 
15, wherein hand-printed text data is produced by the 
touch sensitive display unit in response to signals 
produced by the cordless electronic stylus and is 
supplied to the control means, and wherein the control 
means performs an optical character recognition routine 
on the hand-printed text data to generate computer 
coded text data. 
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